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In the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 . (Currently amended) A magnetic sensing element comprising: 

a lower electrode layer; 

a multilayer film comprising a first antiferromagnetic layer, a pinned 
magnetic layer, a nonmagnetic material layer, and a first free magnetic layer deposited 
in that order on the lower electrode layer; 

ajirst insulating layerjjs]] disposed on each b oih-end faceJM|_-in a 
track width direction of the multilayer film; 

a second free magnetic layer disposed over the first insulating 
layerjjs]] and the first free magnetic layer; 

a_second antiferromagnetic layer{[s]] disposed on both-side regions 
of the second free magnetic laye r facing the first insulat i ng lay e rs in a thickn e ss 
dir e ction , such that a portion of the second free magnetic layer is exposed in the track 
width direction between the second antiferromagnetic layers ; and 

a second insulating layer covering the second antiferromagnetic 

layers; and 

an upper electrode layer disposed over the second 
a ntif e rromagn e tic insulating layerffs]] and the exposed portion of the second free 
magnetic layer, th e s e cond fr ee magn e tic layer e xpos e d to a spac e b e tw ee n th e 
second a nt i f o rromagn e t i c l ay e rs in tho track width d i r e ct i on. 

2 . (Cancelled) 

3. (Original) A magnetic sensing element according to Claim 1, further 
comprising a nonmagnetic layer interposed between the first free magnetic layer and 
the second free magnetic layer. 
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4. (Original) A magnetic sensing element according to Claim 3, wherein the 
nonmagnetic layer comprises at least one of Ru, Re, Pd, Os, Ir, Pt, Au, Rh, Cu, and Cr. 

5. (Currently amended) A magnetic sensing element according to Claim 1 , 
further comprising a ferromagnetic layer disposed i nt e rpos e d between the second free 
magnetic layer and the oach second antiferromagnetic layer. 

6. (Previously presented) A magnetic sensing element according to Claim 5, 
wherein an upper surface of the second free magnetic layer is exposed to a space 
between the second antiferromagnetic layers in the track width direction, and a 
nonmagnetic layer is disposed on the exposed upper surface. 

7. (Currently amended) A magnetic sensing element according to Claim 1 , 
further comprising a third antiferromagnetic layer disposed on the second free magnetic 
layer, wherein the second antiferromagnetic laverFfsTl ffafell is disposed on both side 
regions of the third antiferromagnetic layer. 

8. (Currently amended) A magnetic sensing element according to Claim 7, 
wherein an upper surface of the third antiferromagnetic layer is exposed to a spac e 
between the second antiferromagnetic layers in the track width direction, and a 
nonmagnetic layer is disposed on the exposed upper surface. 
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9. (Previously presented) A magnetic sensing element according to Claim 1 , 
wherein the lower electrode layer functions as a lower shielding layer and the upper 
electrode layer functions as an upper shielding layer. 

10. (Withdrawn) A method for fabricating a magnetic sensing element 
comprising the steps of: 

(a) forming a multilayer film on a lower electrode layer, the 
multilayer film comprising a first antiferromagnetic layer, a pinned magnetic layer, a 
nonmagnetic material layer, and a first free magnetic layer deposited in that order from 
the bottom; 

(b) trimming both end faces in a track width direction of the 
multilayer film and forming first insulating layers on the end faces; 

(c) forming a second free magnetic layer over the first insulating 
layers and the first free magnetic layer; 

(d) forming second antiferromagnetic layers on both side regions of 
the second free magnetic layer facing the first insulating layers in a thickness direction; 
and 

(e) forming an upper electrode layer over the second 
antiferromagnetic layers and the second free magnetic layer exposed to a space 
between the antiferromagnetic layers in the track width direction. 

1 1 . (Withdrawn) A method for fabricating a magnetic sensing element according 
to Claim 10, further comprising a step of covering the second antiferromagnetic layers 
with second insulating layers between the steps (d) and (e), wherein, in the step (e), the 
upper electrode layer is formed over the second insulating layers and the second free 
magnetic layer exposed to a space between the second antiferromagnetic layers in the 
track width direction. 
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12. (Withdrawn) A method for fabricating a magnetic sensing element 
according to Claim 10, wherein, in the step (a), a nonmagnetic layer is formed on a top 
of the multilayer film, and in the step (c), before the second free magnetic layer is 
formed, the nonmagnetic layer is at least partially removed. 

13. (Withdrawn) A method for fabricating a magnetic sensing element 
according to Claim 12, wherein the nonmagnetic layer comprises at least one of Ru, Re, 
Pd, Os, Ir, Pt, Au, Rh, Cu, and Cr. 



14. (Withdrawn) A method for fabricating a magnetic sensing element 
according to Claim 13, wherein the nonmagnetic layer is formed at a thickness of 3 to 
20 A. 



15. (Withdrawn) A method for fabricating a magnetic sensing element according 
to Claim 10, wherein, in the step (c), a nonmagnetic layer is formed on the second free 
magnetic layer, the nonmagnetic layer located in regions corresponding to the first 
insulating layers in the thickness direction is removed, and then ferromagnetic layers 
are formed on both side regions of the second free magnetic layer, and in the step (d), 
the second antiferromagnetic layers are formed on the ferromagnetic layers. 

16. (Withdrawn) A method for fabricating a magnetic sensing element 
according to Claim 10, wherein, after the step (c), a third antiferromagnetic layer is 
formed on the second free magnetic layer, a nonmagnetic layer is formed on the third 
antiferromagnetic layer, and then the nonmagnetic layer located in regions 
corresponding to the first insulating layers in the thickness direction is removed, and in 
the step (d), the second antiferromagnetic layers are formed on the side regions of the 
third antiferromagnetic layer. 
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17. (Withdrawn) A method for fabricating a magnetic sensing element according 
to Claim 16, wherein the third antiferromagnetic layer has a thickness of 20 to 50 A. 

18. (Withdrawn) A method for fabricating a magnetic sensing element 
comprising the steps of: 

(a) forming a multilayer film on a lower electrode layer, the 
multilayer film comprising a first antiferromagnetic layer, a pinned magnetic layer, a 
nonmagnetic material layer, and a first free magnetic layer deposited in that order from 
the bottom; 

(b) trimming both end faces in a track width direction of the 
multilayer film and forming first insulating layers on the end faces; 

(c) forming a second free magnetic layer over the first insulating 
layers and the first free magnetic layer; 

(f) forming a second antiferromagnetic layer and a second 
insulating layer on the second free magnetic layer; 

(g) forming a mask layer on side regions of the second insulating 
layer corresponding to the first insulating layers in a thickness direction, and removing a 
central regions of the second insulating layer and the second antiferromagnetic layer 
not covered with the mask layer to expose an upper surface of the second free 
magnetic layer to a space between the side regions of the second insulating layer; and 

(e) forming an upper electrode layer over the second 
antiferromagnetic layers and the second free magnetic layer exposed to a space 
between the antiferromagnetic layers in the track width direction. 

19. (Withdrawn) A method for fabricating a magnetic sensing element according 
to Claim 18, wherein, in the step (g), the central region of the second antiferromagnetic 
layer is trimmed off halfway, and in the step (e), the upper electrode layer is formed over 
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the side regions of the second insulating layer and the second antiferromagnetic layer 
exposed to a space between the side regions of the second insulating layer. 

20. (Withdrawn) A method for fabricating a magnetic sensing element 
according to Claim 19, wherein a thickness of the second antiferromagnetic layer 
remaining in the central region is 50 A or less. 

21 . (Currently amended) A magnetic sensing element according to Claim \\ 2\] 1 , 
wherein the lower electrode layer functions as a lower shielding layer and the upper 
electrode layer functions as an upper shielding layer. 

22. (Previously presented) A magnetic sensing element according to Claim 3, 
wherein the lower electrode layer functions as a lower shielding layer and the upper 
electrode layer functions as an upper shielding layer. 

23. (Previously presented) A magnetic sensing element according to Claim 4, 
wherein the lower electrode layer functions as a lower shielding layer and the upper 
electrode layer functions as an upper shielding layer. 

24. (Previously presented) A magnetic sensing element according to Claim 5, 
wherein the lower electrode layer functions as a lower shielding layer and the upper 
electrode layer functions as an upper shielding layer. 
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25. (Previously presented) A magnetic sensing element according to Claim 6, 
wherein the lower electrode layer functions as a lower shielding layer and the upper 
electrode layer functions as an upper shielding layer. 

26. (Previously presented) A magnetic sensing element according to Claim 7, 
wherein the lower electrode layer functions as a lower shielding layer and the upper 
electrode layer functions as an upper shielding layer. 

27. (Previously presented) A magnetic sensing element according to Claim 8, 
wherein the lower electrode layer functions as a lower shielding layer and the upper 
electrode layer functions as an upper shielding layer. 

28. (New) A magnetic sensing element comprising: 

a lower electrode layer; 

a multilayer film comprising a first antiferromagnetic layer, a pinned 
magnetic layer, a nonmagnetic material layer, and a first free magnetic layer deposited 
in that order on the lower electrode layer; 

a first insulating layer disposed on each end face in a track width direction 
of the multilayer film; 

a second free magnetic layer disposed over the first insulating layer and 
the first free magnetic layer; 

a second antiferromagnetic layer disposed on side regions of the second 
free magnetic layer, such that a portion of the second free magnetic layer is exposed in 
the track width direction between the second antiferromagnetic layers; 

a ferromagnetic layer disposed between the second free magnetic layer 
and the second antiferromagnetic layer; 

a second insulating layer covering the second antiferromagnetic layer; and 
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an upper electrode layer disposed over the second insulating layer and 
the exposed portion of the second free magnetic layer, 

wherein the nonmagnetic layer comprises at least one of Ru, Re, Pd, Os, 
Ir, Pt, Au, Rh, Cu, and Cr. 

29. (New) A magnetic sensing element comprising: 

a lower electrode layer; 

a multilayer film comprising a first antiferromagnetic layer, a pinned 
magnetic layer, a nonmagnetic material layer, and a first free magnetic layer deposited 
in that order on the lower electrode layer; 

a first insulating layer disposed on each end face in a track width direction 
of the multilayer film; 

a second free magnetic layer disposed over the first insulating layer and 
the first free magnetic layer; 

a second antiferromagnetic layer disposed on side regions of the second 
free magnetic layer, such that a portion of the second free magnetic layer is exposed in 
the track width direction between the second antiferromagnetic layers, and a 
nonmagnetic layer is disposed on the exposed portion; 

a second insulating layer covering the two second antiferromagnetic layers; and 
an upper electrode layer disposed over the second insulating layer and the 
nonmagnetic layer. 

30. (New) A magnetic sensing element according to Claim 29, further 
comprising a third antiferromagnetic layer disposed on the second free magnetic layer, 
wherein the second antiferromagnetic layers are disposed on both side regions of the 
third antiferromagnetic layer. 
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